This PDF file includes: Table S1 . Antibodies used. Table S2 . Shear moduli based on rule-of-mixtures analysis. Table S1 . Antibodies used. and thin (dark grey) collagen fibers. These images were then analysed using CurveAlign to extract the collagen thickness, orientation and alignment. (B) Orientation of collagen fibers in SHG images for non-plantar and plantar skin. Orientation was calculated using CurveAlign software. (C) The immunofluorescence signal across the epidermal-dermal junction (left) was measured by probing the data along trajectories traversing the EDJ (dashed red lines). The data along each trajectory was modelled as a Voigt distribution allowing the peak intensity and width to be measured robustly (centre). The intensity of Laminin-332 and Collagen IV was higher in non-plantar images (right). The thickness of the Collagen IV positive region was higher in non-plantar skin. (D) Images of collagen IV stained sections were analyzed to calculate the % area of positive collagen IV expression. This was taken as a measure of the density of vessels within the dermis. Plantar skin had a higher density of vessels, and this was particularly pronounced in the papillary dermis. Layer-specific properties for a second patient. Student's two-sided t-test with unequal variances showed statistically significant differences between the skin types across all layers (p<0.001).
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Fig. S3. Constructing finite element models of the skin. (A)
The shear and compressive response of whole-skin samples were used to fit an Ogden hyperelastic model. (B) Skin biopsies tend to curl up due to the release of in-vivo tension. To create an in vivo model, simplified skin was added to the periphery of the histologically-derived geometry. This simplified skin was then deformed to reduce the curvature of the sample, thus creating a more in-vivo geometry. Subcutaneous tissue was inserted below the skin, which was attached to the lower surface of the dermis and was fixed at the bottom surface. Symmetry Boundary conditions were enforced at the left and right sides of the model. (C) Geometries representing non-plantar and plantar skin. Knock-out models in which either the stratum corneum or EDJ interdigitation were reduced to levels comparable to non-plantar skin. (D) The finite element meshes used to discretize the skin geometries. Higher mesh densities were used in the region of interest (insets), while a coarser mesh was used in peripheral tissue.
